Background: Smoking rates are high in indigenous populations and contribute to their poor health. In New Zealand the indigenous Maori population has a high rate of smoking, with around 50% of adults being smokers compared with 20% of the adult European population. A study was undertaken to determine whether bupropion is effective in the treatment of smoking cessation in the indigenous Maori population in New Zealand. Methods: A randomised, placebo controlled, double blind, parallel group study was performed in 134 Maori smokers aged 16-70 years who smoked more than 10 cigarettes per day. The main outcome measures were continued abstinence from smoking at 3 and 12 months. Results: At each time point continued abstinence was better for the subjects allocated to bupropion, with a risk ratio for abstinence over all time points of 2.44 (95% CI 1.22 to 4.88). The rates of continued abstinence in the bupropion and placebo groups at 3 months were 44.3% and 17.4%, respectively, with a risk ratio of 2.54 (95% CI 1.30 to 5.00). The corresponding figures at 12 months were 21.6% and 10.9%, respectively, with a risk ratio of 1.99 (95% CI 0.79 to 5.00). Conclusion: Bupropion is an effective treatment for smoking cessation in the indigenous Maori population in New Zealand.
S
moking is a major public health issue worldwide and is a risk factor for many diseases, particularly lung cancer, chronic obstructive airways disease, coronary heart disease and cerebrovascular disease. Smoking tobacco is the leading cause of preventable death in the world, causing more than 4 million deaths per year. 1 It has been estimated that smoking will kill 10 million people per year worldwide by the year 2025. 2 The World Health Organization (WHO) launched the Decade of the World's Indigenous Peoples initiative in 1994. There are around 5000 indigenous groups worldwide, in every continent, with a total population of about 200 million or 4% of the world population.
3 Indigenous populations have different patterns of health, often with an unacceptably poorer health status than the non-indigenous population. 4 For example, the difference in life expectancy between the indigenous population and the non-indigenous population has been found to be 4-21 years in several countries. 4 Proposed reasons for these disparities include genetic vulnerability, socioeconomic disadvantage, and political oppression. 5 A large proportion of the chronic diseases which contribute to the difference in life expectancy is preventable.
Smoking rates tend to be high in indigenous populations and contribute significantly to their burden of poor health. For example, in Australia 56% of indigenous men and 48% of women smoke compared with 27% and 20% of the whole population. 6 In New Zealand 40-50% of Maori adolescents and adults are smokers compared with around 20% of the European population. 7 8 One study has estimated that 31% of deaths among the Maori population in the period 1989-1993 were due to smoking. 9 Despite many smokers wanting to quit, only 2-6% manage to stop smoking each year. 10 11 Smoking has been shown not to be simply a habit but is a complex physiological addiction. Smoking cessation techniques are primarily behavioural (such as counselling) and/or pharmacological. Until recently pharmacological treatments were based on delivery of nicotine via a patch, gum, inhaler, or nasal spray. 12 13 However, bupropion (Zyban) is a pharmacological treatment for smoking cessation which is available in tablet form and does not deliver nicotine. [13] [14] [15] [16] [17] Bupropion, which acts on dopaminergic pathways, was originally used as an antidepressant but it was discovered in initial clinical studies that smokers were able to quit smoking after taking bupropion for depression. 18 Studies have since demonstrated its efficacy and safety resulting in a near doubling of the smoking cessation rate, [14] [15] [16] [17] which is higher than that due to nicotine replacement therapy. 19 However, no studies have assessed the efficacy and safety of bupropion for smoking cessation in an indigenous population. The aim of this study was to determine the effectiveness of bupropion for smoking cessation in Maori, the indigenous population in New Zealand.
METHODS

Design
A randomised, placebo controlled, double blind, parallel group, single centre study was undertaken in the Wellington and Kapiti regions in New Zealand, comparing the smoking cessation rate achieved with a 7 week course of bupropion and counselling with that achieved with placebo and counselling. Participants were followed up for 12 months after start of treatment.
Participants
The study participants were self-recruited from advertising in local media and actively recruited from Maori health networks. Regular meetings were held during which the details of the study were presented, including the inclusion and exclusion criteria. Suitable participants were then invited to attend a screening visit. The inclusion criteria were: selfidentified as Maori; 16-70 years of age; smoking >10 cigarettes per day on average over the previous year; wanting to stop smoking; women of child bearing potential with a negative pregnancy test at visit 1 and a reliable method of contraception. The exclusion criteria were: history of epilepsy, febrile convulsions, CNS tumour, head injury, cerebrovascular disease; anorexia or bulimia; significant cardiovascular disease including unstable angina, a myocardial infarction in the previous 3 months, arrhythmias, uncontrolled hypertension; other severe illness such as renal, hepatic or neurological disease; pregnant or lactating; history of alcohol or drug abuse; unwilling to stop smoking marijuana during the trial. The flow of subjects through the study is shown in fig 1.
Treatments and randomisation
At the first visit participants who fulfilled the entry criteria were randomised using a computer generated code to either bupropion 150 mg once daily for 3 days, then 150 mg twice daily for 7 weeks, or identical placebo. Both treatment groups also received smoking cessation counselling. There was a 2:1 randomisation (that is, two participants were allocated to the bupropion group for each participant allocated to the placebo group) because it was recognised that recruitment was likely to be enhanced by subjects having an increased probability of allocation to the active treatment. Neither the study team nor the participant was aware of which treatment had been allocated until the end of the 12 month study period.
Study procedures
At the first visit one blinded medication pack was dispensed and a target quit date (TQD) set for 7-14 days after the visit. Other assessments consisted of baseline demographic information, Fagerstrom score, weight, and an exhaled carbon monoxide (CO) reading (Smoke Check, Micro Medical Ltd, Rochester, UK). Participants then received a motivational telephone call 1 day before and 3 days after the TQD. Clinic visits were scheduled for 3 weeks, 7 weeks, 3 months, 6 months, 9 months, and 12 months after the TQD to assess smoking status, with measurement of exhaled CO and adverse events, and to provide counselling.
Counselling topics were tailored to the needs of the individual participant and included support and advice on motivation to quit, identification of smoking triggers, diet, exercise and the role of family, friends and work colleagues.
In the event of premature discontinuation, all attempts were made to collect any unused medication, to ascertain the reason for discontinuation, and to follow up the smoking status of the participant for the 12 month study duration.
Outcome variables
The primary outcome variables were continued abstinence from smoking at 3 and 12 months. Secondary outcome variables were continued abstinence from smoking at other time points, including a model based analysis, and adverse events.
Continuous abstinence was defined as no cigarettes from the TQD and had to be confirmed with a negative exhaled CO measured by the Smoke Check device at each of the clinic visits. It should be emphasised that only rates of continuous abstinence proven biochemically were assessed.
Participants who were lost to follow up were categorised as smokers. These participants did not attend follow up sessions and did not return telephone calls. All were assumed to be smoking and often this was confirmed by family members or friends.
A series of public meetings was held where the study was explained and the inclusion/exclusion criteria were highlighted (n=about 300)
Excluded if decided not to take part after the meeting (n=around 160)
Randomised (n=134)
Lost to follow-up n=24 (52%) or confirmed smoking n=17 (36%) Figure 1 CONSORT flow of subjects through study. 
Statistical methods
For the primary analysis, comparison of smoking status was by the normal approximation to the binomial distribution and expressed as both a difference in proportions and risk ratio for the primary outcomes. A secondary analysis used a generalised estimating equation approach modelling the logit of the proportion of subjects who were non-smokers by treatment status and the time of observation using an exchangeable correlation structure to model the repeated measures. Exploratory analysis with a general additive model suggested a non-linear relationship between the logit of the probability of abstinence and time. A model with a break point at 26 weeks was also fitted to the data. The proportions of subjects with a particular adverse effect were calculated using as the denominator the total number of subjects allocated to the particular treatment arm. Confidence intervals for proportions were calculated as exact confidence intervals. Where a zero cell count was observed, risk ratios were not calculated. SAS version 8.2 (SAS Institute, Cary, NC, USA) was used. It was calculated that, to detect a difference in proportions in one group of 0.3 and in a second group of 0.1 at an a value of 0.05 with an 80% power in a trial with equal allocation to treatments, 62 subjects were needed in each group. With 2:1 allocation it was calculated that 47 subjects were needed in one group and 94 in the other. 20 As this study exclusively involved Maori participants, extensive consultation with the Maori Health Unit of Capital and Coast Health was undertaken. A Maori research nurse was employed to undertake this study. The study was approved by the Wellington ethics committee.
RESULTS
Demographic data
One hundred and thirty four participants were randomised to the study and their demographic details are summarised in table 1. More women than men were recruited, reflecting the higher smoking rates in Maori women. The bupropion group was slightly younger on average than the placebo group. It was not possible to recruit the projected 141 participants due to a lack of eligible subjects within the communities studied.
Efficacy measures
The rates of continued abstinence at various time points are shown in table 2. At 3 months the rates of continued abstinence in the bupropion and placebo groups were 44.3% and 17.4%, respectively, with a risk ratio of 2.54 (95% CI 1.30 to 5.00). At 12 months the corresponding figures were 21.6% and 10.9%, respectively, with a risk ratio of 1.99 (95% CI 0.79 to 5.00).
For the model based approach with a break point in the abstinence-time slope at 26 weeks, the risk ratio for abstinence favoured the bupropion group (2.44 (95% CI 1.22 to 4.88)). Figure 2 shows the fitted and raw probabilities for the repeated measures model.
Safety
Most side effects were mild and self-limiting. Participants taking bupropion were more likely to have insomnia (26% v 9%; risk ratio 3.0 (95% CI 1.1 to 8.2)). Three participants who were taking bupropion did not complete the course of treatment because of a rash.
DISCUSSION
Smoking rates in indigenous populations around the world are often very high and, to our knowledge, this is the first trial to assess the use of bupropion for smoking cessation in such a group. We found that bupropion and counselling led to a 12 month biochemically proven continuous abstinence rate of 21.6% compared with a rate of 10.9% for placebo and counselling. At each time point abstinence was better for the subjects allocated to bupropion, and a model based secondary analysis found a risk ratio of 2.44 (95% CI 1.22 to 4.88) in favour of bupropion over all time points. Bupropion was also safe and generally well tolerated, although three subjects did not complete treatment with bupropion due to a rash.
Our findings are comparable with other major studies which have assessed bupropion as an aid to stopping smoking in general populations of smokers 14-19 21 and those with cardiovascular disease 22 and COPD. 23 The Cochrane Library Systematic Review 24 which undertook a metaanalysis of 10 placebo controlled trials of bupropion for initial cessation found a risk ratio for 12 month abstinence of 1.97 (95% CI 1.67 to 2.34), which is similar to the risk ratio for continued abstinence at 12 months of 1.99 (95% CI 0.79 to 5.00) observed in our study.
An important consideration with our study is that a number of the participants could not be followed up for the whole 12 month study duration. We assumed that these participants had started smoking and this was usually confirmed by a third party. We have therefore carried out a ''worst case'' scenario-namely, that all subjects lost to follow up were smokers. This may have underestimated the continuous abstinence rates.
There are three other important issues relevant to the interpretation of the study. Firstly, our findings cannot necessarily be generalised to other indigenous groups or ethnic minorities. However, it is worthy of note that the findings are comparable to a similar study by Ahluwalia et al 21 in African American smokers in which a 21% quit rate was observed after 6 months with bupropion compared with 13.7% with placebo. In this study bupropion treatment also resulted in a greater reduction in depression symptoms than placebo and, after controlling for continuous abstinence, those taking bupropion gained less weight than placebo. Secondly, the smokers in our study were a self-selected highly motivated group which may limit the applicability of the findings to all smokers. However, such a group highly motivated to quit probably represents the preferable group for pharmacological intervention. Thirdly, it is possible that some participants may have been classified as abstinent yet smoked intermittently between clinic visits, but this is unlikely as the participants knew that they were being tested for continued smoking and, if it did occur, it would have been expected to affect both groups similarly.
Another feature of our study was that about 40% of participants were able to quit smoking for 3 months with bupropion and counselling but many had relapsed by 12 months. This pattern has been consistently observed with studies of pharmacological methods to achieve smoking cessation. 14 15 19 It may be that future research should focus on the group who are able to quit for a significant period of time, perhaps by assessing the role of additional or longer courses of bupropion and/or nicotine replacement therapy. However, studies of the effect of bupropion on prevention of relapse after initial cessation have to date been disappointing. 25 One issue which was not examined in our study but which is of clinical relevance is the comparison between bupropion and the standard pharmacological approach of nicotine replacement therapy. This has been investigated in one published study 19 in which bupropion was found to be significantly more effective than nicotine patch (odds ratio 2.07, 95% CI 1.22 to 3.53). This therapeutic issue requires further study, as does the comparison between bupropion and other antidepressants such as nortriptyline. 24 Finally, it is important that, in establishing smoking cessation interventions based on the results of this study, similar programmes are put in place. The smoking cessation programme was based on the principles of cultural safety, reducing barriers and encouraging access through community based clinics with key involvement of Maori health providers. 26 It cannot be assumed that similar outcomes would be achieved through the establishment of programmes involving different services such as hospital based clinics.
In summary, this study has found that a community based programme using bupropion treatment combined with counselling is a safe and effective method of smoking cessation in the Maori population. Its efficacy is similar in this indigenous population to that in the general population of smokers and those with cardiovascular disease and COPD.
